RU 2 046 508 CI 

RUSSIAN FEDERATION PATENT SPECIFICATION 

The invention relates to electric machine engineering and can be used in submersible oil- 
filled motors designed for driving submersible rotatable electric pumps for producing a liquid 
from a well, for operation in tanks, water reservoirs, etc. 

Regarded as the closest prior art to what is now claimed, as far as the technical substance 
thereof and the result attainable thereby are concemed, could have been the submersible oil- 
filled motor (SOFM) [6] whose hydraulic protection device comprises a housing, a shaft, a pair 
of end face seals fixed to an extemal flange and the outer one of which defines the bottom of an 
external chamber in commimication with the environment and defines a cavity in the flange 
between the face seals, and two inner chambers communicating hydraiilically in series with one 
another, each having a diaphragm and a release valve. 

In order to ensure ease of assembling, the housing of the hydraulic protection device can be 
connected to the housing by means of opposing thread, and an upper thrust bearing of pivot can 
be fixed to the protective cylinder. In this case, the release valves of the inner chambers can be 
rigidly attached within the central channel of the shaft, the lower one of them being in 
communication at the inlet and the outlet thereof via radial channels with the first inner chamber 
and via the cavity between the face seals with the second inner chamber, and the upper valve 
being in communication with the outlet of the first valve and the extemal chamber, respectively. 

The SOFM (submersible oil-filled motor) comprises a motor in a frame 1 and a hydraulic 
protection device disposed above it, which are made as a single unit, the hydraulic protection 
device including a housing 2, a shaft 3, end face seals 4, 5, diaphragms 6, 7, a protective cylinder 
8 as well as an upper flange 9 and a lower flange 1 0. 

The face seals 4, 5 are movinted into the outer flange 9 and arranged successively on the shaft 
3, while being rigidly attached to the flange 9. The flanges 9 and 10 are hermetically connected 
to the housing 2 thus defining a cavity, wherein are disposed the protective cylinder 8 arranged 
arovmd the shaft with a gap as well as the first diaphragm 6 and the second diaphragm 7. The 
first face seal 4 defines the bottom of an extemal chamber 1 1 filled up with a formation fluid that 
is the enviroimient in this case. The end face seal 5, together with the walls of the central 
opening in the flange 9, defines a cavity 12 filled up with the same dielectric liquid (i.e., oil) as 
the motor. The flange 1 0 is shaped up as a sleeve. 

The shaft 3 is centered both in the flanges 9, 1 0 and in the protective cylinder 8 by means of 
bearings 38, 39, 40. 

In the central opening of the flange 9, the end face seal 5 is first assembled, and then the 
flange 41 is moimted, whereupon the face seal 4 is assembled therein. The joints between the 



flanges 9 and 10 and the housing 2 as well as between the flanges 41 and 9 are then sealed using 
the known methods, for instance, by soldering, welding or putting thereon packing rings (not 
shown). The motor and the hydraulic protection device are filled up simixltaneously. For 
instance, oil is being filled through the opening 37 until it shows up in the opening 36 which is 
then closed, whereupon the oil fills the radial channels 26, while being dumped through the valve 
25. Afl:er the filling is over, the opening 37 is to be closed with a plug. The free end of the 
flange 9 can be closed with a transportation cover (not shown). 

If an increase in the volimie of oil within the cavities 1 3 and 1 6 communicated with one 
another by means of the channel 1 7 is not compensated for by a corresponding variation in the 
positions of the diaphragms 6 and 7, then the excessive oil is dumped to the cavity 12 via the 
channels 19 and 21 and through the valve 22 and fiarther via the channels 27 and 26 and through 
the valve 25 to the external chamber 1 1 , wherefrom it is then dumped into the environment in 
order to equalize pressure in all the cavities of the SOFM, Besides, air is also blown off through 
the valve 22 at the uppermost point of the chamber 1 6, which is communicated directly via the 
channels 19 and 21 with the inlet of the valve 22, whose outlet is communicated via the channel 
20 with the chamber 12 and further via the channel 23 with the chamber 14. The air is blown off 
from the chambers 14 and 12 through the valve 25 and via the channels 20, 27 and 26 because 
air is lighter than oil and, therefore, it collects within the upper portion of the chamber 12. When 
the motor gets switched on, there takes place an additional increase in the SOFM temperature, 
which leads to a further expansion of liquid within the cavities of the motor and hydraulic 
protection device. And, equalization of pressure takes place within the cavities of the SOFM in 
the process of displacing the diaphragms 6 and 7 and dumping the oil through the valves 22 and 
25. 

When the motor is switched off and gets cooled down, the formation liquid in the cavity 1 5 
displaces the diaphragm 6 and the diaphragm 7 that dubs it up, towards the housing 2 until 
pressure gets equalized within all the cavities of the SOFM. 
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(54) SUBMERSIBLE OIL-FILLED ELECTRIC MOTOR 

(57) Abstract: 

FIELD: liquid production from well 
SUBSTANCE: electric nnotor has cable entry 
and hydraulic protection devtee with Inner 
chambers installed in upper portion of 
motor. Chambers are installed coaxially 
relative to each other and are limited by 
flanges. Wire connecting motor winding with 
cable entry is arranged in oil-filled space 
of first inner chamber and in through 
channels made In flanges of hydraulic 
protection device. Wire is sealed in upper 
flange. Shaft in hydraulic protection device 
is embraced by protective cylinder whose 
upper end is secured in upper flange. 
Arranged coaxially with cylinder are two 
diaphragms secured from top on upper flange 
and from bottom, on flanged portion of 
protective cylinder. The latter is connected 



to upper thrust bearing of pivot. Diaphragm, 
cylinder and housing form, together with 
flanges, above-indicated inner chambers. 
First chamber has two spaces filled with 
oil. Second chamber is limited by inner 
diaphragm and outer surface of protective 
cylinder. Release valves of inner chambers 
are secured in shaft central channel. Input 
and output of lower valve are connected 
through radial chambers with first inner 
chamber and through space between end face 
seals in upper flange, with second inner 
chamber. Upper valve is coupled with output 
of lower valve and outer chamber filled with 
formation fluid. EFFECT: enhanced 
reliability of submersible electric motor 
owing to increase in oil amount in hydraulic 
protection device. 4 cl, 1 dwg 
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(54) norPy>KHOPl MACJlOSAnOJlHEHHblf* a/IEKIPOflBHrATEJlb 



(57) Pec|5epaT: 

McnojibaoBaHkie: b ^pMBOA^x norpy>KHbix 
BpaiAaiOLAMXCfi sneicrpoHacocoB An5i Ao6bmM 

Xd^OCTH kia CKBa>KMHbl. CyUL^HCX^Tb 

ii3o6peTeHMfl: sjieicrpoABMraTejib coAep^ioiT 
Ka6ejibHbi£4 bboa m ycraHOBJieHHoe b BepxHef^ 
MacTH ycrpoC^CTBO ruAposaiAHTbi c BHyrpeHHUMM 
KaMepaMM. Kaiviepbi pacnono>KeHbi KoaKCVianbHO 
ki orpaHMMeHbi c^inaHt^aMM. flpoeoA. KOTopbiM 
coeAMHeHa d6MOTKa sneKTpoABuraTenfl c 
Ka6ejnbHbiM bboaom. paaivieLMeH b 
MacjioaanonHeHHoC^ no/iocTM nepeoi^ 
BHyipeHHeCi Kaiwepbi m cKBosHbix KaHanax. 
BbinojiHeHHbix BO 0T]aHU,ax ycrpoPiCTBa 
rMApo3aL4HTbi. B sepxHeiw 0naHi4e npoBOA 
ycTaHOBfieH repweTHMHo. B ycrpoMCTBe 
ruApoaaiAHTbi Ban oxsaTbiBaer aau^nTHbii^ 
L^MJiMHflp, BepxHuPi KOHei^ KOTopopo saKpenjieH b 
BepxHew cjsnaHqe. KoaKCManbHo i^nnnHApy 
pacnono>KeHbi ^Be fluaclDparMbi, CBepxy 
saKpenneHHbie Ha BepxHeM cpnaHL^e, a CHuay Ha 
cpJiaHL^eBoP! MacTM aaLi^MTHoro m/iJinHApa. 



riocneAHbif^ CKpenjien c aepxHViM noAnflTHUKOM 
onopHof^ n^iTbi. flkiacjsparMbi. unjikiHAP ^ Kopnyc 
coBMecTHO c c|3JiaHL^aMki oGpaayioT 
BbiujeyKaaaHHbie BHyrpeHHiiie KaMepbi. nepBa$i 
ki3 HMX BKHioMaeT ABe nonocTM, aanonneNHbie 
MacnoM. BTopa$i BHyrpeHHSifl icaMepa 
orpaHMMGHa BHyrpeHHeM ix\AadpparMOi^ h 
Hapy)KHOi^ noBepxHOCTbK) 3au4MTHoro L^M/iMHApa. 
C6pacbiBaK)LAMe loianaHbf BHyrpeHHMx KaMep 
aaKpenjieHbi b i^eHTpaxibHOM Kanane sajia. 
Ht<i>KHUiC^ KnanaH no bxoav ^ BbixoAV 
paA^aiibHbiMi^ KaMepaMt/i coeAi^HeH c nepBoi;^ 
BHyipeHHeCi Kaiwepoii^ m Mepea nonocTb Me>Kny 
TopuesbiMM ynnoTHeHMJiMM b sepxHew c|DnaHi4e c 
BTopofi BHyrpeHHePI KawepoPi. BepxHMCi Knanan 
CBHsaH c BbixoAOM HM>KHero Knanana n SHemHePi 
KaMepoi^, aanonneHHOii nnacroBoC^ >KMAKOCTbK). 
M3o6peTeHne nosBOJiJieT noBbicmb HaAe>KHOCTb 
pa6oTbi norpy>KHoro 3JieKTpoABnraTen5J nyrew 
yBejinHeHMfl aanaca wacna b ycrpoMCTBe 
ruAPoaaiAHTbi. 3 3. n. <J)-nbi, 1 mji. 
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* H306peTeHi/ie othogi/itc?i k 

3nSKTpOMaLyMHOCTpoeHl/!K) H MO>KeT SbiTb 

McnoJibsoBaHo B norpy>KHbix MacnosanojiHeHHbix 
3jieKTpoABMraTenf!x, npe.qHa3HaMeHH.bix AHfi 
npkiBOfla norpy>KHbix Bpau4afoinnxGfi 

SneKTpOHaCOCOB AnJ^ AOONHH >j<MAKOCTH H3 

CKBa>KkiHbi, paSoTbi B pesepsyapax, BOfloeMax m 

HaeecTHa KOHcrpyKi^ufi norpy>KHoro 
MacnoaanojiHeHHoro sneKipoABuraTen?! (flGfl) 
4)i<ipMbi "5aMpoH-fl>KeKcoH" [1] BbmojiHeHHoro b 
OAHOM KOpnyce n BKniOHaHDu^ero 
sjieKTpoABuraTenb, pryrHoe ynnoTHeHt^e, 
pacnonaraeMoe naA GneKipoABurareneM, n 
KBMepy ^n9\ BbipasHUBaHMfi a^bj^shh^i, 
pacnonaraeMyHD b hmxhbm MacTH Kopnyca. 
fluaMerp ycrpoMCTBa rMAPoaaLAHTbi Menbiue. 
HSM fluaiweTp ABMrarenfl, raK KaK Heo6xoAi^Mo 
npeAycMOTperb mgcto /2p9\ npoBOAKM npoBOAOB 
OT oGmotkm ABMrarejiH k KaGenbHOMy BBOAy. 
ycTaHOBJieHHOMy Ha BepxHeiw Topi^e Kopnyca. 

OCHOBHbIMM HeAOCTaTKaMH TaKOM 

KOHCrpyKUlMM MO>KHO CMHTaTb HeAOCTaTOH HyKD 

HaAe>KHOCTb, TOKCMHHocTb piyTHoro ynnoTHeHM?! 
M ©GJibLUne ra6apMTbi no p/]V\He. 

HsBecTHa KOHCTpyKi4Hfl HSfl [2] ycrpoMCTBO 
ruApoaaiAMTbi Koroporo BbinojiHeHo b bma© Asyx 
yanoB: KOMneHcaropa, coAep>KaiAero mQKy\o 
AMacfjparMy a Kopnyce n npeAHasHaMeHHoro 
TOJibKO Anfl BbipaBHUBaHMfl AaB-neHi/in BHyipH 
ABMraienyi m KowneHcaqnn mMenenM oG^beMa 
Macna ABurarenji b npouecce paGoibi, m 
npoTBKTOpa, cocTOfliAero m Kopnyca, sana, 
Topi40Boro ynnoTHeHUfi n Ansic{)parMbi, 
pB3p,en9\\o\n,eiA no/iocTb npoTeicropa hb abs 
Kaiwepbi, aanonHGHHbie MacjiOM. RpoTeKTop 
nepeAasT KpyT?iiHMM MoivieHf c sana ABurarerifl 
HB Ban Hacoca n npeAoxpaHfrer sneMeHibi 
ABuraienJi or cMnoBbix BOSAevicTBUi^ 
craTHHecKoro AaBriSHii.q oKpy>KaK)Li4e^ >ks/1akoctm. 

HeAOCTarKOM OTOPi KOHGTpyKL4MM MO>KHO 

CMnraTb Heo5xoAHMocTb na-sa 3HaHMTejibHoPi 
ADUHbi BbinojiHeHMfi KOMneHcaropa, npoTeKTopa 
M ABuraieriH nofl b bma© OTAenbHbix yartOB. 
MoHTa)K Hx Ha cKBa>KMHe Tpe6yeT SHannTenbHbix 
sarpai BpeMenn na c5opKy, npeABapurenbHyKD 
paarepMeTnaai^HK) ecex cocraBHbix yanoB, 
nocjiBAyfOLnne onepaqnM npoKaMKn Macna n 
npoBepKy repMeiUMHOCTM. OcoSeHHO aro 
He>KenaTejibHO npw HeyAOBneTBopurenbHbix 
noroAHbix ycnoBUPiX (A0>KAb, cner, Mopoa n 

T.A-)- flpyrUM HBAOCTaTKOM KOHGTpyKl^MH MO>KHO 

cMHTaib HuaKyfo HaAe>KHOCTb py\adpparhAh\. flpn 
cnycKe sneKjpo Hacoca a CKBa>KHHy bosmokgh ee 
paapbiB oT ruApaBnuHecKnx yAapoe. noaroMy 
orpaHMHUBaercfi cKopocib cnycKa 
sjieKTpoHacoca. mto ycnoKH^ieT cxeMy 
ynpasjieHMfl. 

HSBeCTHbl KOHCipyKL^kiH ilSfl, BKnK)MaK3LAerO 

co6cTBeHHO GjieKipoABuraTenb m ycTpoP^ciBo 
ruApaBnuMecKof^ aaiAHTbi. npeAGTaBJi^JtOLAee 
co6oM OAHH yaen nporeKTop [3, 4 m 5] 
ycTpoMCTBO rMApoaaLAMTbi n3fl coAep>KHT 
Kopnyc, Ban. abb Topi^oBbix ynnoTHeHUJi, 
aaKpenneHHbix hb BHeujHeM dpnanu^e. Tcpuosbie 
ynnoTHeHHfl o6pa3yK)T coBMecTHO co creHKaMM 
L^eHTpanbHoro oTBepcrnfl bo ct)naHi4e, cKBosb 
KOTopoe npoxoAMT Ban, nonocTb. B Asyx 
BHyrpeHHMX Kawepax, ycraHOBnenHbix no AnMHe 
nocneAOBarenbHo m aanonHeHHbix 

AHsnejcrpuMecKoJ^ >KkiAKOCTbK), HanpwMep 
MacnoM, HB L^nnnHApax pacnonoxeHbi 
AMac{)parMbi, AeJiflu^Me KaMepbi hb pjBe nonooTH, 
npn 3TOM Me>KAy Ka>KAoi^ AnacjDpBrMoPi m 
cjDnBHqeM ycTBHOBneH c6pacbiBaKDiAMii Knanan. 
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BHyrpeHHkie KBMepbi cBflsaHW Me>KAy co6oi?^ 
rHApaBnuMecKM nocneAOBarenbHo c noMounbK) 
TpySoK, ycTBHOBneHHbix bo cJsnaHij^ax. B 

M3BeCTHblX KOHCTpyKl4HHX Ka5enbHblC^ BBOA Ailfl 

noAKnMDMeHH^i nmaHMfl k o6MOTKe flSfl 
pacnono>KeH b yrny^neHMM Kopnyca 
sneKipoABHrareni^. 

fnasHbiPi HeAocTBTOK raKoPi KOHcrpyKuiMM oto 
ee Gonbujue ra6apnTbi no A/inne, hto TpeOyer 
BbinonHeHUfi ABHraren^i h ycipoPiCTBa 
ruAPoaaiUMTbi b bmas oiAenbHbix ysnoB. flnnna 
ycipoCicTBa rnApo3aLAHTbi sbbucmt ot 
TpeGyeMoro sanaca Macna, pacxoAyeMoro npn 
M3MeHeHMH TeMneparypbi m paSoTS ropuoBbix 
ynnoTHeHnPi, ki ero nonepeHHoro GeneHUfl. B 
n3BeGTHoPi KOHGTpyKL^nM nonepsHHoe ceMeHne 
Kopnyca rkiAPoaaiAHTbi orpaHMHeHO n He Aon>KHO 
npesbiLuaTb b ceMennn HSfl Munyc Ka6enb 
TOKOBBOAa, paaMeLneHHbiPi b cKBa>KkiHe pi^Aow c 
ruAPOsaiAMTOM. Tbkum o^paaoM, cxewa cnoKHa 
B 3KcnnyaTai4nn He oeecneMUBaeT 

AOCTaroMHyio HaAe>KHocTb flSfl. HoneBbie 
ycnoBMfl SKcnnyaraunn flSfl Tpe6yfor 
TexHonoruK) c6opKM, MCKn^OMaioiAyKD onepai^Mn, 
CBfisaHHbie c pa3repMeTM3ai4MeM nonocTw nofl. 

npeAnoHTurenbHbiM flsnfieTCfl bbphbht, 

KOPAB nOfl Ha CKBBXHHy AOCTBBnfieTCfl n 

MOHTupyeTOfl 6e3 paarepMeTnaaqnn era 
OTAenbHbix yanoB b npoi^ecjce c6opKH. 3to 
B03M0>KH0, ecnw ra6apMTbi nOfl c 
rMApoaauuMToM b cGope noaBonfler nponasOAurb 

HX AOCTBBKy H MOHTa>K 663 MCnonb30BaHHH 

cneuiManbHbix rexHHHecKnx cpeAcre. 

Ha'M6onee 6nM3KMM k aaflBnaeMOMy no 
rexHi/iHeoKoi^ cyuuiHocTH k AocTMraeiwoMy 
peaynbTary mo>kho CHUTBTb flSfl [6] ycrpoP^cTBO 
An^i ruApaBnHMecKof^ aaiAMTbi Koroporo 
coAep>KViT Kopnyc, Ban, abb TopAOBbix 
ynnoTHBHu^T, aaKpenneHHbix hb BHeuuHeivi 
cjDnaHiie, Hapy>KHoe na KOTopbiX oepasyer aho 
BHeuuHePi Kawepbi, coo6maK3iAei^C5i c 
oKpy>KaioLAeM cpeAoii, m orpaHMMUBaer nonocTb 
BO cf>naHi4e Me>KAy TOpL|OBbiMM ynnoTHeHMflMM, 
ABe BHyrpeHHue KaMepw, coeAHHeHHbie Me>KAy 
co5oPi ruApaBHHHecKti nocneAOBarenbHo, b 
Ka>KAoPi M3 Koropbix nweercfi Ai^acjDparMa n 
c6pacbiBaLi4i/}w Knanan. Ban ycrpoPicrBa 
cHa6>KeH 3au4nrHbiM qnnHHApoM m onopnoP^ 
n^iroPi. BHyrpeHHMB Kawepbi c Anac{)parMaMH 
pacnono>KeHbi KoaKcuanbHO oahb APyroPi, 
nonocrb nepBOM KaMepbi HenocpeACTBeHHO 
coeAi^Hena c nonocrbio A^tirarenfi m coctomt H3 
AByx MacrePi, oCpasosaHHbix coorBercTBeHHo 
KopnycoM n BHeujHei^ AnacjDparMot^, BnyrpeHHePi 
creHKOM saiAMTHoro i^nnnHAPB n sanoM m 
cBfiaaHHbix Me>KAy goOom KananoM. nonocrb 
nepBoPi KBMepbi, 3aKnK)HeHHafl Me>KAy 
AnacjDparMaMM, coeAHHena KananoM c nonocrbra 
Me>KAy ropi40BbiMM ynnornennfiMH, 
ycTBHOBneHHbiMH nocneAOBarenbHo. flonocrb 
sropoi^ KBMepbi, saKnioHeHHafi Me>KAy 
3au4MrHbiM AnnHHAPOM m BHyrpeHHePi 
Ana^parMoPi, cooOiAeHa c oKpyxaioLAePi 
cpeAof^. Kananbi, CBfi3biBaK)LAne nonocri/i 
BHyrpsHHUx KaMep .Me>KAy co6oC^, c nonocrbio 

Me>KAy TOpLlOBblMH ynnOTH8HH?lMH H c 

OKpyiKBKDLAei^ cpeAoiJ^, BbinonneHbi bo BHeujHeM 
ct^naHue, oahh cGpacbiBBJOLUni^ Knanan 
pacnonoxeH hb BbixoAe Kanana b nonocrb, 
coo5u^eHHyKD c OKpy>KaKDLAef^ cpeAoC^, a APyroi^ 
hb BbixoAe Kanana b nonocrb, 3aKnKDMeHHyM3 
Me>KAy AH3i4)parMaMM. KaeenbHbiPi bboa AnJi 
nMrBHMfl o6MorKM aneKTpoABMraren;? b raKot^ 
KOHCTpyKAMU MOKer 6biTb ycraHOBnen b 
yrnyCneHMH Kopnyca aneKrpoABMrareni^, a 
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j^aGenb, cBfiabiBafOLUnP! KaQenhHhiiA bboa m 
McroMHMK nmaHH5=i, pacnonaraeTCfi cHapy>KM 
Me>Kfly oScaAHoPi KonoHHoti n KopnycoM 
ycTpoPiCTBa rkiAPOsaiLinTb!. 

HaeecTHa?! KOHcrpyKLiHH RSfl mokgt GbiTb 
BbinoriHeHa KaK oaho L^enoe, oAHaKo aanac 
Macna, Heo6xoAHMbiPi An?i pacxoAa b npoi^ecce 
M3MeHeHnf^ TeMneparypbi 0Kpy>Kaf0Li4ePi cpeAbi n 
BHyipn nojiocTn sneKipoABuraTenfi, a raiOKe b 
npoLi,eGce pa5oTbi Topi^OBbix ynnoTHeHUM, 
HGAOCTaTOMeH A-nJ^ HaflejKHoPt pa5oTbi b TeneHne 
saAaHHoro cpoKa cjiy>K6bi. ysennHeHne sanaca 
Macna b nonocru ^]A^po3a^^mh\ eeAer k 
yBeriMMeHMK) ra6apnTOB no AnwHe, tsk KaK 
Anawerp HSfl orpannMeH p,\AaMejpoM oOcaAHOiPi 
KonoHHbi M HajinMnew Ka6en;^, a raKKe 

BO3M0>KHOCTbK) TpaHCnopTHpOBaHHf? fiSfl B 

co6paHHOM BHA© ^©3 McnoJibaoBaHUfl 
cnet^nanbHbix cpeAciB. 

j\n9\ noBbiiiieHUfi HaAe>KHOCTk! pa6oTbi flOfl 
nyrew yBennMeHn^i aanaca Macna b ycrpoPicTBe 
rwAposaiAMTbi 6e3 MaweHeHkifl raSapma no 
AHMHe B n3fl, cfOAep^KaLASM Ka5enbHbiM bboa, a 
TaiOKe pacnonoKGHHoe b sepxHew MacxM 
ycTpoP^cTBO ruApoaaiAMTbi, BKnJOMaKDUuiee 
Kopnyc, Ban c aaLAMTHbiM l^mjimhapom, onopHyK) 
nfliy, Topi^OBbie ynnoTHeHUfl, Hapy>KHoe m3 
KOTopbix o6pa3yeT aho BHeiuHePi KaMepbi, 
cx>o6iAaK3iAee^cfl c OKpy>KaK3iAeC1 cpeAofi^, m 
orpaHMMMBaei nonocTb bo cfjnaHi^e Me>KAy 
TopLj;oBbiMn ynnoTHeHMiqwH, KoaKCwanbHO 
pacnonoKeHHbie BHyrpeHHwe Kaiviepbi, 
orpaHMMeHHbie dpnaHi\aM\A, coeAMHeHHbie 
rMApasnMHecKM nocneAOBarejibHo, b Ka>KAoi^ us 
KOTopbix MNieiOTCfi c6pacbiBaK)iAnPi KnanaH m 
AnacjDparMa, npn stom nepBan Kawepa BKntOMaer 
nojiocTb, oOpaaoBaHHyio KopnycoM n BHeiuHei^ 
AnacjDparMoC^, sanoriHeHHy to A-sneicrpMMecKoPi 

KHAKOCTblO M cBfiaaHHyto C nO/lOGTbK) 

sneKipoABtiraTenfi, b ornwuMe or i^asecTHoro, 
npeAnaraerciR npoBOA, KoropbiM coeA^HeHa 
o6MOTKa sneKTpoABuraTenfi c Ka6enbHbiM 
BBOAOM, paawecTHTb b yKaaaHHow nonocTM 
nepBoPi BHyipeHHeM Kaiwepbi n CKBoaHbix 
KaHanax c}3rtaHi4eB ycrpoMCTBa ruApasaLAHTbi m 
npn 3TOM repweTHMHO ycraHOBHTb bo BHeiUHeM 
cf>JiaHi4e. 

fljifi oSecneMeHMH npocTOTbi c6opKH Kopnyc 
ruApoaaiAMTbi MO>KeT 6b!Tb coeAHHeH c 
c|3naHi4aMM npn noMOLAH ecrpeMHoCi pesbSbi, a 
BepxHMt^ noAn?iTHMK onopHoPt n9\Th\ aaKpenneH 
Ha 3aiJ4HTHOM i^njiMHApe. Hpn 3T0M 
c6pacbiBaK)Li4Me KnanaHbi BHyrpeHHux KaMep 
woryj 6biTb HenoABUXHo ycraHOBneHbi B 
L^eHTpanbHOM KaHane Bana, HM>KHMi^ H3 hux no 
BxoAy M BbiXOAy coeAWHeH paAnanbHbiMH 
KaHajiaMM c nepBoPi n nepea nonocrb Me>KAy 
TOpL^OBblMH ynnoTHeHn^iMH c BTopofi 
BHyrpeHHUMn KaMopaivin, a sepxHuPi c BbixoAOM 
nepBoro Knanana n BHeiyneti KaMepoPi 

COOTBeTCTBeHHO. 

B npeAno>KeHHOM KOHCTpyKi^nM 

o6ecneMMBaeTCfl BbinonHSHne flSfl c 
ycipoC^cTBOM rMApoaaiAMTbi, pacnoJiaraeivibiM 

TOnbKO B BepXHQM HaCTlil, M Ka6enbHblM BBOAOM, 

ycraHOBneHHbiM Ha BepxHeM TOpi^e 
ruApoaaiAHTbi. flpi/i stom aa CMei yoraHOBKH 
npoBOAa, CBflSbiBaKDLAero Ka6enbHbiJ^ bboa c 
o6motkom aneKTpOABuraienfl, b 
MacnosanonHeHHOM nepeoM BHyrpeHHePi Kaiviepe 
ycrpot^cTBa ruAPOsaiAHTbi yBennHHBaerc^! 
nonepeHHbiM ra6apnT rkiApoaaiAHTbi ao 
nonepeMHoro raSapura 3jieKTpoABMraTen5i. 
KOTOpbif^ orpaHUHHBaercfl TonbKo ra6apHTOM 
o6caAHOM KonoHHbi. flaHHa^i KOHCipyKqufl 
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noasojifieT nponaBOAnib Bce noAroroBHTejibHbie 
paCoTbi nepeA cnycKOM HSfl b CKBaxMHy b uexe. 
Ha CKBa>KtiHe rojibKO noAicnHDMaercfl Mycpra 
Ka6enbHoro ssoAa, ecnii flSfl He coMneHen c 
HUM paHee. 

BbinojiHeHne coeAHHeHMfl ^naHi^eB 
ycTpoPiCTBa rMApoaauiMTbi c KopnycoM npM 
noMOLU,n BCTpeHHoPi pe3b5bi no3BonfleT 
o6ecneMMTb npn c6opKe HenoABH>KHOCTb 
ct:jiaHi4eB. Rpw BpaLqeHnn Kopnyca nponcxoAur 
HasnHHUBaHkie Asyx 4)naHi4eB oAHOBpeMeHHO, 
HTO Tpe6yeTcyi j2^9\ roro, qTo6bt npoBOA, 
coeAUHPMDiAMii Ka6enbHbiPi bboa o6MOTKy 
ABHrarejifi, hb CKpyHUBancfl, raK KaK oto mokbt 
npMBecTM K era noBpe>KAeHMK) m o6ecneMHBaeT 
npocTory c6opKH. 8 cnynae saKpenneHkia 
BepxHero noAnfiTHMKa onopHoPi n?iTb! 
HenocpeACTBeHHO Ha sarAMTHOM i^nnMHApe, npn 
BbinojiHeHUH KOHCTpyKi^nH KaK yKaaano Bbiiue, 
ncKTifOMafOTCH npoMe>KyTOMHbie aneweHTbi 
KOHcrpyKL^HW, MTO TaK>Ke ynpoLqaeT npoqecc 
c6opKM, TaK KaK BepxHMPi noAnHTHMK 
ycTaHaBJinBaercfl Ha Ban oAHOspeMeHHO c 
yciaHOBKOM aaiAMTHoro i^HnnHApa, na KOTopoM 
npeABapmenbHO y>Ke ycraHOBneHbi 
AnacfiparMbi. PacnonoxeHne c5pacbiBaK)iAnx 
KJianaHOB b i^eHrpanbHOM Kanane Bajia 
nosBonner ocyiAecTBHTb hx c6opKy m nposepKy 
AO c6opKM ycTpot^CTBa ruAPoaaiAWTbi i/i cx>aAaeT 
npeAnoGbiJiKM A^ii nonyneHUfl ynpomeHHoR 
TexHOJioruM c6opKM yorpot^cTBa mApoaaiAHTW 

Ha HepTe)Ke, npeACTaBnen nSfl, 
npoflonbHbiM paapea. 

nSfl cdAep>KMT BbinojiHeHHbie KaK oaho 
qenoe ABMrarenb b Kopnyce 1 m pacnonaraeMoe 
HaA HUM ycTpoMCTBo mApoaaiAMTbi, Kojopoe 
BKHfonaeT Kopnyc 2, Ban 3, ropMOBbie 
ynjioTHenufi 4, 5. AnacpparMbi 6. 7, aaiAHTHbiP^ 
L^EdnwHAP 8, a TaK>Ke eepxHWi^ 9 m hidkhmm 10 
(})jiaHLJibi. TopuoBbie ynnoTHeHHfi 4, 5 
BMoHTMpoBaHbi BO BHeLUHMii^ cpnahei^ 9, 
ycraHOBneHbi nocneAOBarenbHo na Bany 3, a 
HenoABn>KHo >KeQTKO cBflsaHbi c c)DnaHi4eM 9. 
^l^naHL^bi 9 M 10 repivieTMMHO coeAnneHbi c 
KopnycoM 2, oGpaayfl nonocrb, b Koropof^ 
pasMeiAeHbi 3aLJL4MrHbiPi UMnnHAP 8, 
oxBarbiBaK3LAMt^ Ban c aaaopoM, a raK>Ke nepBa^i 
6 1/1 BTopafi 7 Ai^acjDparMbi. flepBoe ropi^OBoe 
ynnorHGHHe 4 oGpasyer aho BHeiiiHei^ KaMepbi 
1 1 , aanonHSHHOM nnacroBOi^ >KMAKOcrbK>, 
flBnfqtoiAeMcn oKpy>KaK)Li4eP! cpeAoPi. Topi^oBoe 
ynnorHBHMe 5 coBMecrno co creHKaiviM 
i^enrpanbHoro orsepcrufi bo cfDnani^e 9 
o6pa3yKDr nonocrb 12, aanonnsHHyfo roi:^ >Ke 
AnoneKrpuMGCKOM xnAKocrbK) (MacnoM), mto \a 
ABurarenb. cPnaHet4 10 HMeer cj^opMy craKaHa. 

KopnycoM 2, Anat(DparMaMM 6, 7, saiAnrnbiM 
i4Mni/tHAPOM 8, a raK>Ke ropuaMU cjDnaHi^eB 9, 10 
n BanoM 3 o6pa30BaHbi nonocru 13 16, Koropbie 
s\%j\mno9i BHyrpeHHHMH KawepaMU ycrpot^crBa 
AHH ruAPoaaiAnrbi. flepBafl BHyrpennjifl KaMepa 
BKnK)Maer nonocru 13, 14, 16. Ronocrb 13, 
orpaHMHeHHafi KOpnycoM 2 n A^iact^parMOM 6, 
cBflsana KaHanoM 1 7 bo cj^nanue 9 c nonocrbK) 
16, orpaHMMeHHoPi sanoM 3 \a BHyrpennePi 
creHKoi;^ aaiAHTHoro t^kinnHApa 8. Kpowe roro. 
nonocrb 13 nepsop^ BHyrpeHnePi KaMepbi 
cBi^aana KananoM 18, BbinonneHMbiM bo cfDnani^e 
10, c nonocTbKD aneKTpoABMrarenfl. rionocTb 16 
nepBoi^ BHyrpeHHei^ KaMepbi cB^iaana c 
noMoiAbK) paAnanbHb!x 19, 20 n i^enrpanbHoro 
21 KananoB b Bany 3 c nonocrbK) 12. ripM aroM 
B Kanane 21 nenoABUKHo ycranoBneH hm>khmCi , 
c6pacbiBaioiAi^f^ KnanaH 22, Mepea KoropbiPi 
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ocyL!4ecTBnf?eTc.q c6poG wanwuLiKOB Macna uia 
nOnocTM 16 B nonocTb 12. B cbokd OMepeflb 
nonocTb 12 coeAHHeHa KaHanoM 23, 

BbinOilHeHHblM BO Cj^/iaHL^e Q, G nOJIOCTBK) 14. 

nonocTM 12. 13, 14 m 16 KaK v\ nonocib 
flBuraren?? aanojiHeHbi A^^-neKipuMecKoPi 
>i<HflKocTbHD (MacnoM). BiopyK) BHyrpeHHKDKD 
Kawepy oSpaayeT nonocrb 15, sanoriHfieiviaH b 
npoqecce norpyxeHu;^ nSfl nnacTOBoPi 
>KMAKOCTbKD no Kanany 24 bo cjDJiaHi4e 9. floJiocTb 
15 orpaHHMeHa Hapy>KHOM ctshkom !4HJiMHApa 8 n 
fluacfiparMOM 7. 

rionocTH 13, 14, 15, 16 pacnojio>KeHbi 
KoaKCi4anbHo flpyr flpyry, oGecneMnaaH 
nocrieflOBarenbHyK) ruflpaBJinMecKyK) CBflSb c 
noMoi^bio AMacjDparM 6 h 7. C6poc nsjinLUHero 
KonnHecTBa Macna M3 nonocreti 12 n 14 bo 
BHeiiJHioHD Kaiwepy 11, sanojiHeHHyK) nnacTOBOf^ 

>KMflKOCTbK), npOM3BOflMTC51 MSpeS BepXH]A\^ 

KnanaH 25. KnanaH 26, ksk h KnanaH 22, aha 
o6ecneHeHM5^ npocroTbi c6opKM n3/^ m yfloOcTBa 
nposepKM pacnojiaraeTC5? b i^eHTpanbHOM 
KaHajia 21 sana 3 Bbiuue KJianaHa 22. Ero BbixoA 
CBfiaaH paAMa/ibHbiMn KaHanawH 26 c BHeujHeP^ 
KawepoM 1 1 . C noMou^bfo meHipanbHoro Kanana 
27, HMeHDinerocfi b onope 28. ncnonbsyeMOM 
AHfi ycraHOBKM b qeHrpanbHOM KaHane 21 
KnanaHOB 22, 25, nocneAHni^ CBfiaaH c BbixoAowi 
Knanana 22. PaflwanbHbie KaHanbi 20 i/i 19 
pacnojio>KeHbi b BepxHi/ix TOHKax CBjiaaHHbix c 

HMMM Kawep, HTO MCKHIOHaeT CKonneHMG b huix 

B03Ayxa npn sanojiHeHnn MacnoM. <t>mc3.\\m 
icnanaHOB 22 w 25 b saAaHHOM nono>KeHMM 

npOH3BOAHTCfl O nOMOLL^bK) SJieMeHTOB 29, 30. 

B Kananax 18 m 31, BbinonHeHHbix 
cooTBercTBeHHo BO ct)naHL;ax 10 n 9, a laiOKe b 
nonocTV\ 13 pacnonaraercfi npoBOA 32, c 

nOiviOLi4biO KOTOpOfO nOABOAHTCfi IIMTaHUS K 

oSMOTKe 33 3neKTpoABnraTen^i. B BepXHew 
cf)jia'HL^e 9 c napyxHoro ero lopLJ^a repMernMHO 
ycraHOBneH KaSenbHbiPi bboa 34. flny? 
o6ecneHeHHfi npocroTbi cSopKM Ha cf)JiaH(4ax 10 
]A 9 BbinoriHeHbi BcrpenHbie pesbGbi. hto 
nosBorifleT npn mx HenoABn>KHOCTM oGecneHurb 
oAHOBpeMeHHoe HaenHHUBaHne cjDnaHi^eB 9 n 10 
Ha Kopnyc npn ero BpaLnennn. Kpowe Toro, 
BepxHHPi noAniiTHMK onopHot^ njiTbi 35 
aaKpennen na sainnTHOM i^MiinHApe 8, KOTopbiC^ 
B HH>KHei?i HacTM Hweer yBennHenHbiiii 
nonepeHHbii^ ra6apnT, oOpaay?! 4)naHL4eByK:) 
MacTb. B BepxHeM nacTM aaLquTHbiii qnnnHAP 8 
3aKpenneH bo cj^nanqe 9. HmxhuCi noAnfiTHHK 
nfiTbi 35 saKpenneH na c{3JiaHi4e 10. 

flnq oSecneneHki?! sanojiHeHi^Pi nonocrei?) 12, 
13, 14 M 16, a TaK>Ke nonocTM ABMrarejifi 
MacnoM BO cfjxiaHLJie 9 npeAycMorpeHbi 

OTBepCTHfl 36 M 37, KOTOpbie no OKOHMaHMH 

sano/iHeHMfl 3aKpbiBaK)TC?i npoSKaMU (He 
noKaaahbi). Ban 3 uieHTpMpyeTCj? bo cjDnaHL|ax 9, 
10 M aaLUMTHOM i^nnnHApe 8 c noMou^bro 
noALUMnHMKOB 38, 39, 40. fljifl oGecneMeHMS 
cGopKM nsfl CTGHKa BHeuuHef^ Kaiwepbi 1 1 , B AHe 
KOTopoC^ nMeercn ropi^eeoe ynnoTHeHne 4, 
o6pa30BaHbi cjDJiaHuteM 41, HenoABH>KHO 
ycraHOBneHHbiC^ b iJteHtpanbHOM OTBepcTnn 
cjDJiaHqa 9. 

B npoL^ecce cGopKH n3fl icnanaHbi 22 m 26 
ycTaHaBJiMsaioTcyi b Ban 3 m 3aKpennflk3TC5i 
aneweHTaMM 29, 30 ao c6opKH ycTpof^ciBa 
rHAposau^nTbi. B npoqecce c6opKH ycTpot^CTsa 
rnAP03au4MTbi cjanaHeu 9, aau^MTHbiiJ^ i^wnnHAP 8 
M sepxHHt^ noAn5?THHK onopHoe^ nfiTbf 35 
HenoABH>KHO oKpennyifOTCfl Me>KAy co6ofi. flanee 
na 3aL4MTHbiP^ i4nnMHAP 8 ycTaHaBnuBaraTc^i m 
3aKpennfleTC5? Anacf^parivia 7. flMacjDparwa 6 
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ycraHaBni/iBaeTCF i/i aaKpenn.ReTc.p aHanorMMHo 
Anacj^parivie 7. fluacftparMbi 7 n 6 b Bepxnef^ 
MacTM 3aKpennfifOTc?i na ct>naHue 9, a b HH>KHeM 
HacTM Ha cf)naHi4eBOk! MacTH aau^nTHoro 
qnnnHApa 8. 0naHeL4 10, MMeHDLHHi^i .cf)0piviy 
ciaKana, na ahb Koroporo npeABapmejibHo 
HenoABUXHO ycTaHaBJiHBaeTCfi HM>KHi^M 
noAn?iTHMK onopHOM n^Tbi 35, coeAHH^ieTCfi c 
KopnycoM 1 panee coSpaHHoro 
3neKTpoABnraTen5i, nanpniviep, c noMOLqbfo 
pesbSoBoro coeAMHenn^i. Ha Ban 3 
ycTaHaBnMBaHDTCfi noABM>KHbie qacTH 
noALUi^nHMKOB 38, 39, 40 m nflia 35. B 
OTBepcTkie 18 cjDnaHi^a 9 npoTacKHBaeicH 
npoBOA 32, coeAHHeHHbii^ c o6MOTKoi^ 33 
ABiiraTenfl. 

B ropwaoHTanbHOM nono>KeHnn n3fl BAonb 
Bana 3 k cfjnaHi^y 10 noAaercfl Kopnyo 2. Sareiw 
BAonb Bana 3 noAaKDTc;? co6paHHbie BMecie 
aaiAHTHbiti qnnnHAP 8 n ct)naHeM 9, b KOTopbix 
ycraHOBneHbi HenoABM>KHbie Macru 

noAUJMnHMKOB 38, 39 m AnacjDparMbi 6 m 7. 
Bpau4a5i Kopnyc 2, nponaBOAflT ero 
OAHOBpeiweHHoe coeAHHeHne c c|inaHL^aMM 9 m 
10, TAe MMerorcn BCTpeHHwe pesbBbi. npoBOA 32 
npioTacKHBaeTCfl nepea Kaiwepy 13 m OTsepcTMe 
31 M ynnoTHflBTcyi Ha ropqe cJ^naHua 9 c 
noMOiMbio Ka6enbHoro BBOAa 34. 

B i^eHTpanbHOM oTsepcrnti cpnaHua 9 
co6npaeTGfl ropqoBoe ynnoTHeMwe 5, 
yoTaHaannBaeTCfl cjsnaHei^ 41, a aareivi 
co6MpaeTcyi TopuoBoe ynnoTHBHMe 4. Mecia 
coeAMHeHMfl cj^naHL^ea 9 m 10 c KopnycoM 2, a 
TaioKe cjDnaHqes 41 m 9 repMeTMSnpywrcfl 

H3BeCTHb!MM MeTOAaMM, HanpMMep C nOMOlAbfO 

nai^KM, csapKM nnn ynnoTHHTenbHbiMH Konbi^aMM 
(He noKasaHbi). Sanonnenne ABMrareny? ki 

ruAPoaaiAHTbi nponaeoAMTCH oAHOBpeweHHO. 
HanpuMep, Macno aannBaerciq nepea OTBepcTwe 
37 AO ero noi^sneHkin b OTsepcTUt-^ 36, Koropos 
aaKpbiBaeTCfi, a aarew b paAManbHbix Kananax 
26 npn c6poce Macna Mepea Knanaw 25. 
OTBepcrne 37 nocne oKOHMaHn^i aanonHeHMJi 
aaKpbiBaeTCfl npoOKoPi. CsoGoAHbiM Topeu 
cj^naHL^a 9 MO>KeT 6biTb aaKpbiT 
TpaHcnopTupoBOMHOLi KpbiLLiKoi?i (He noKasaHa). 

nOfl b co6paHHOM BMAe, aanonHeHHbii^ 
MacnoM, roTOB k TpaHcnoprnpoBKe k Mscry 
paOoTbi. FloAGoeAHHeHne oTBeTHoPi Hacru 
Ka6enbHoro BBOAa 34 MO>KeT 6biTb npoM3BeAeHO 
nepeA cnycKOM [13/:^ b CKBa>KHHy. 

nocne aanpasKM nsfl AnacpparMbi 6 m 7 
HaxoAi^Tcfl B OKaroM cocto^ihwim. B npoL^ecce ' 
norpy>KeHM5^ sneKxpoABuraienfi na paSonyfo 
rny6i/iHy b nonocib 15 no KaHany 24 nocrynaeT 
nnacTOBaf! >KHAi<ocTb. OAHOBpeweHHO 
npoi/JCXOAMT pacLUkipeHkie Macna b nonocTM 
ABurarenfl m nonocTfix 13, 16, 14 n 12 3a cner 
yeennHeHUfi AsiBnenufi cTon6a >khakoctm \a 
noBbiUjeHMfl TeMneparypbi. fluacjsparMbi 6, 7 
nepeMSLAatoTCH b cropoHy sana. BbirecHfifl 
nnacTOByfo jKHAKocTb na nonocTM 1 5 no Kanany 
24. 

EcnH ysenMHeHne oe-beMa wacna b 
coeAMHeHHbix KananoM 17 nonocTflx 13 n 16 ne 
KOMneHCMpyercfl MaMeneHHeM nonoxeHHfl 
AMacjDparM 6, 7, to ManniuKU wacna 
c6pacbiBaicTC5i b nonocrb 12 no KananaM 19 m 
21 Mepea KnanaH 22 n Aanee no Kananaw 27 m 
26 Mepea jcnanan 25 bo BHeoiHfOK) KaMepy 1 1 , a 
aareM a oKpyxaHsiAyKD cpeAy AO BbipaBHMBaHMfl 
AasneHMJi bo scex nonocTfix DSfl. KpoMe Toro, 
nepea Knanan 22 npoMcxoAur crpaBnuBaHne 
BoaAyxa na Bepxnei^ tomkm KaMepbi 1 6. KOTopa^ 
HenocpeACTBeHHO KananaMM 19 m 21 coeAWHeHa 
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BXOAOM KJianaHa 22, Bbixofl KOToporo Ka.HanoM 
2D coeAMH^ercfi c KaiviepoPi 12 m flanee KaHanoM 
23 c KaMepoPi 14. CrpaBJinBaHne Boaiiyxa H3 
KaMsp 14 12 npoMSBOflHTcs Hepea Kiianan 25 
no KBHanaM 20, 27 n 26, laK KaK bo3p,yx neme 
Macjia OH co5npaeTCfl b sepxHefi nacTM Kaiwepbi 
12. ripM BKnjoHeHUM flBurarenf! npokfcxoflMT 
flonoHHUTenbHoe noBbiOJeHne TeMneparypbi 
nSfl, KOTopoe npHBOAMT K flono/iHMTexibHOMy 
pacLUMpeHMio xnflKocTM B HonocTfix flBMrarenfi m 
rMflpoaamnTbi flSfl. BbipasHUBaHne AaB/ieHMfl b 
nonocT^ix flSfl nponasoAHTCfi b npouiecce 
nepeMeineHHfl pyiadpparM 6 n 7 m CTpaBJiMBaHMfl 
Macjia Hepes Knananbi 22 h 25. 

ripn ocraHOBKe m ocTbiBaHMw ABMrarejifl 
nnacTOBafl >KWKocTb b nonocTM 1 5 nepeweinaeT 
Anactjparwy 6 n /iy6nnpyK)Luyio ee AMact)parMy 7 
K Kopnycy 2 ao BbipasHUBaHMfl AaBJieHUfi bo 
Bcex nonocTflx n9fl. 

OopMyna H3o6peTeHM5i: 

1. norpy>KHOM MACJ103AnOi1HEHHblCl 
aJIEKTPO/HBl/irATEJIb, coAepxaiMMi:^ 

KaSeJlbHblPl BBOA, COeAHHeHHblPl npOBOAOM c 

o6motkopi, pacn on o>KeHHoe b sepxHePi MacTH 
ycrpoMCTBo ruApoaaii^i/iTb), SKfiKDMafomee 
Kopnyc, Ban c aaiAMTHbiw i^nnnHAPOM, onopHyio 
nfiry, ropi^oBbie ynnoTHeHWfi, Hapy>KHoe H3 
KOTopbix o6pa3yeT aho BHeujHePt KaMepbi, 
coo6LMaK)U4eMC5i c OKpy>KaioLi4ew cpeAoPi, n 
orpaHkiHUBaer nonocrb bo cpnaHi^e Me>KAy 

TOpi^QBblMM ynnOTHSHMflMM, KOaKCMaribHO 

pacnonoKeHHbie BHyrpeHHue Kawiepbi, 
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orpaHMMeHHbie cj^nawi^aMki, coeAMHeHHbie 
rHApasnnMecKM nocneAOBaTenbHO, b Ka>KAOM m3 
KOTopbix nMeercFi oGpacbiBa^ouutMPi Knanaw m 
AnacjDparMa, npn stom nepeafi Kawepa BKnuD^aer 
nonocTb, o6pa30BaHHyK) KopnycoM m BHeiiiHePi 
AnacjDparMOM, sanonHeHHyK) AH3JieKTpMHecKoii 
>KHAKOCTbK) M cBfiaaHHyio c nonocTbio 
aneKTpoABkiraTen^i, OTjinMatoLAMMCfl lew, mto 
npOBOA, KOTopbiM coeAMHeHa o6MOTKa 
aneicrpoABMraTen^! c Ka6enbHbiM bboaom, 
pasMeiAGH B yKaaaHHofi nonoctM nepsoPi 
BHyipeHHew KaMepbi n cKBosHbix Kananax 
cjDJiaHL^eB ycTpoRcTBa rMApoaaujiMTbi m npM stom 
repMeTPiHHO ycraHOBneH eo BHeuJHeM cjD/iaHi^e. 

2. OneKTpoABMraTejib no n. 1, 
or/iMMajoLUMt^cfi rew, mto Kopnyc ycrpoCicTBa 
mAposaiAMTbJ ooeAHHeH c cf)naHi^aMM npn 

nOMOLAM BCTpeHHblX pe3b6. 

3. 3neKTpoABMraTenb no n. 1, 

OTJlMMaKDIAMf^Cfl TSM, MTO BepXHMf^ nOAnflTHMK 

onopHoP^ nHTbi ' saKpenneH wa aaiAHTHOM 
L^MnwHApe. 

4. OjieKTpoABurarenb no n, 1, 
ornnMaioiAHMcyi tsm, hto c6pacbiBaioiAne 
KnanaHbi HenoABM>KHO ycTaHoeneHbi b 
i4eHTpanbHoivi Kanane Bana, hh>khhm H3 hmx no 
BXOAy n BbixoAy coeAUHGH paAHanbHbiMH 
KaHanaMH c nepBOM m nepes nonocrb Me>KAy 
Topi40BbiMM ynnoTHGHUflMH c BTopoPt 
BHyrpeHHUMH KaMepaivin, a sepxHUM c BbixoAOM 
nepBoro Knanana h BHemHeM KaiviepoPi 

COOTBerCTBeHHO. 
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